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Changes in pressure, therefore, do not alter the velocity of sound. They obviously do not affect the value of ft, and, by proportionately varying p, leave the ratio of P to p constant. On the other hand, variations in the temperature do affect the velocity of sound. In fact, this velocity is directly proportional to the square root of the absolute temperature T as is obvious from the fact that when P and k are constant (ft constant implies same composition), p is inversely proportional to !T. Similarly, changes in the absolute humidity also affect the velocity of sound, since they slightly alter the value of ft.
The value of ft for dry air is 1.40, very closely. Its value for water vapor is not accurately known for ordinary outdoor temperatures, but appears to be 1.30, roughly. Presumably, therefore, in nature
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approximately, in which P is the total atmospheric pressure and e that portion of it due to water vapor.
In terms of the reading of the barometer
P = Bgd, e = wgd
in which B is the reduced total height of the barometer, w the reduced height due to the water vapor g and d the standard gravity acceleration, and mercury density, respectively.
Finally, if p0 is the density of dry air at 0° C. and when the reduced height of the barometer is 760 mm., then
(B - 0.37810)
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in which a is the coefficient of gas expansion per degree Centigrade at 0° C., and t the temperature, as read on the Centigrade scale.
On substituting these several values in the equation for the velocity of sound it appears that, in terms of centimeters per second,
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For dry air at 0° C. this reduces to
/ZM(1^0) =    R6_><_980.665 X 13.5951 X 1.40 V ~~  V       Po         ~ \"                 0.0012930
or 331.23 meters per second, which is in close agreement with observations. The effect of dust, smoke, fog, or any other such foreign substance in the atmosphere, on the velocity of sound is not well known. Presumably, however, the values of both ft and p, and through them the velocity in question, are altered by all such things. But as the aggregate mass of any such substance is invariably quite small in comparison to

